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ax Ra єн «Te GATS io fêd эё т aa TAH ta, a-oa Hea Aa, Haar TAAT ата He Aa TT Vas TRA 

lel «1 FU Чат ATER tol ЄН AU З AGANTI As 11 Hal HAslch $ HA Shes si Gear Baa eps Фа зат 
STAR of AAT ako ач TTT Ach Si? cl eich $ Gare A ot TATA ot orga YAYA: чит faa OT usa ahs 

dal зі Чат {4 HFS? Numbers. We use them every day. To count, measure, call friends on the phone and even to find out what 


something costs. But did you know you can also use numbers to create patterns - geometrical shapes, rangoli designs, and more? Did you know 


number patterns can be seen within patterns in nature? 


ГАГ 


Hal Чч $ Gata saga з A sich AU TTR іч ае SIS? зіс зата Uh Sihh 
erfirerr-ufeserr Beha Uh AS AHI Sls S1 GAT HET ANT Заһа AT efl: : 0,2,3,3, 9... 9 
shh TATA BU зї AGA WS aa! Bhs HM ае ATH B? Fa sis AT TATA 
SPAT Bich UTSTATAT Sicha 2 Пат Ч TAA ЗІ серет эте YT STs: 29, 23, 20, с, &.. 9 
Maas зт sich SYA аат KRA 2 чет ef Ҹа AfD | 

But first, what is a ‘Number Pattern’? A Number Pattern is a sequence of numbers where each 
number is connected to the previous one in ONE specific way. 

Take this very simple number pattern: 0, 1, 2, 3, 4... How is each number in this sequence 
connected to the one before it? Well, every number in this sequence is the previous number with 1 
ADDED to it. 

Here's another number pattern: 14,12,10, 8, 6... Each number in this sequence is the previous 


number with 2 SUBTRACTED from it. 
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SITA fers SIR RR OTT 2 li 0,2, 3,6, 20,24... 9 эјҹәта 
cht welt эё? Qui па FRR ЧАТЕ Hla giga AS? 
0+4=4; 4+3=3, 3+3=5, 6+6=0; 0+9=4 

Ф зет WA lat ҷа tet Bt? wach те U Yeast HM FT 
Ud? chi 22 ! 

OAR fat WAT Wet 34+ G=22 

Now for a slightly more tricky pattern: 0, 1, 3, 6, 10, 15... 
How does this sequence work? Let's see. 
0+1=1:14+2=3:3+3=6:6+4=10:10+5=15 

Do you see the pattern here? What will the next number in this 
sequence be? Yes, 21, because 15 + 6 = 21. 


15 sich а YAR Aha ATA 
2,3,&, 20,2... ЕЧ ЧЧ TAA AS 
chi amens зт aft Achy? aR 
Th! sich elt fea 

зт FTA fee eror ada Әта 
STR «91 SQ! HAT Beha TAA 
gacr ae эп amepferen чта 
Sel et | 


Now, let's take the ‘number 


pattern’ we just discussed: 1, 3, 
6, 10, 15... , and see if we can 


create a ‘SHAPE pattern’ from 
it. 
We can! We now have a ‘shape 


pattern’ of triangles that get 
bigger and bigger as we increase 
the number of dots according to 
our number pattern! 

A number pattern has become a 
shape pattern! 
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AAA? ATT эїев-з[геттев Gener ARI Serer ferar! GR AT St falar OT, am ei Waa hah 
"Вина" Gel eger TT dhul 

< э[ еп Kf: 0,2,2,3,3,54,0,23,32, 3X... ch] ӨН YANA «ug are? ttn! ча Тё-є<її...... WAT 
Rear steer пахв gis эё At Ua dus Sieh ате TU Bich UAT YA Sicha = SAT 
TAA ASI VAT: 042-22; 242-3; 242-23; 3+4=9; 44370; (44733; 23407231; 

224+23=3¥ HTT? «fien! Q paar aien-3|«rerrep TTA пФ а oTH-6TH OT USA HT? TA, 
If you found that interesting, it's time you were introduced to a beautiful number sequence called 
the Fibonacci (or Hemachandra) Sequence of numbers. The Fibonacci Sequence of numbers goes 
like this: 0, 1, 1, 2, 3, 5, 8, 13, 21, 34...Can you find the pattern that connects these numbers? 
Yes! Every number in the Fibonacci Sequence is the sum of the two numbers before it! Like this. 
0+1 = 1 1+1 = 2 2+1 = 3 3+2 = 5 5+3 = 8 8+5 = 13 13+8 = 21 21+13 = 34 Got it? Good. Now for 


the REALLY interesting part - linking this number pattern to patterns in nature. 
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фет aaa WAR ay ят aienus SMUTRA З! org WAH 2,3 TT чаб FS A hl St! 5 ay RAT sich f Sh! A Ut U фа ач: 2 
ЧаВачат фа-(:) Фра (3)eneetr feet! 3 Ҹат wa-(3) «тағат, (х) аа degfesrerr wa -(4) FRR Ts, (&) зтатерн,(ө) 1 


The number of petals flowers have are often linked to Fibonacci numbers! Can you think of flowers with 1, 3 and 5 petals? (These are 


allFibonacci numbers.) Here are some examples to help you along. 1 petal - 1. Anthurium; 2. Calla lilies 3 petals - 3. Bougainvillea; 4. 


Clovers 5 petals - 5. Temple tree; 6. Hibiscus; 7. Jasmine 
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= Чаат Ф TE HA ASI "HSA Ah ӘТ "а Ч|Т patah Vener Зетеҹот SIfS | Far UTR Ча гт thet Get 
Фа а ates (х RATT sich Я 1) | SITA этая HM Gat Cet d зар Ч MA Hs OT Я Biche GAN ФА 


#5, | Flowers with 2 petals аге not very common. The Crown of Thorns, which you see here, is one example. 


Flowers with 4 petals (4 is NOT a Fibonacci number) are also rare. 


Count the petals of flowers that you come across and see for yourself! 
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The most interesting flower of all, where the Fibonacci sequence is concerned, is the daisy. 
Different daisy species have 13, 21, or 34 petals - which are all Fibonacci Numbers! 


| 
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паѓа art angeyot fhatard зао arurRa э] етт Wed shes fat єн BU AA g 
EIR US SITI 259 ...... ST єн іт sine UBA {5 shah at (*) TATA aaa ufsurrm 
cht Yea? maar jaah Sich: 2,2,2,3,4,6,23 MIT HUR at: AA 2*2-22; 3*3-y; 3*3-8; 
q*3236; CFA=KEYX; 23*3-2&9. d ате jaah AT WA: 2,¥,8,24, 48, 244... | 

( *)entat зі amet sia T[UTTen POA З= sich di еті 

There are even more complex and stunning patterns in nature that appear to be based on the 
Fibonacci numbers. If you are willing to do a little math, you can see it for yourself. Shall we try it 
out? Now, what would we get if we squared* each of the numbers in the Fibonacci 


sequence? Fibonacci Sequence: 1, 1, 2, 3, 5, 8, 13, etc. If we 'squared' each of these numbers, we 
would get: 1 x 1 = 1 Squared or 12= 1 2 x 2 = 2 Squared or 22- 4 3 x 3 = 3 Squared or 32- 95x5 


= 5 Squared or 52- 25 8 x 8 = 8 Squared or 82- 64 13 x 13 = 13 Squared or 132- 169 So the 
Fibonacci Sequence Squared: 1 - 4 - 9 - 25 - 64 - 169 - etc. 


When you multiply a number by itself, the number is ‘squared’. 


Чеч gu Por qat Sell, ara à іт 
ae 41 Auch Феї черет dink ampia 
ётер WATS Heals 3*2, 3*3, 3*3 эпе 
dak saat Smepfe aT ach Stl 2*3 AA 
серет lenis atl, 3*3 Я TAS ales зет 
Tent enf эп HAS ӘТ зет SIRI «< eni 
HT х ет att Т0 3*3-y glad AS (d 
SITA firs а) 


Now, just like we converted a number 


pattern into a shape pattern with the 
triangles before, let's try to convert the 
Fibonacci Sequence Squared into a shape 


pattern. Let's try to DRAW 12, 2? , 32 and 
2 so on. 


12 is easy enough - it is just one square. 


22 is drawn like this - 2 squares across and 2 


squares down. 

We know that 2? - 4, and there are 4 
squares in the figure (we call this figure a 
'grid' . 
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13 


зта 3*3 ch = TA ted е зет af am 
аач эп чет at Hara Жат FATS! 3*3-« 
glad AS, ag eter U fired ете guai < 
д afear 24 ates firs TATI C*CR SY eran 
ЗП 23*23 Я 2&9 eT аат = TAA эп 
Seal SM ich WA HS Tha Sl SIT ЗТ 
WaAih Hic AA MS FA Aha Sl? SIT oi 
Tal HRT TRT At WA Ft Bel uro Atha gist 
ейп 

Similarly, 32 is drawn as 3 squares across 
and 3 squares down. Again, we know that 37 
- 9, and there are 9 squares in the grid. 


5 is drawn as 5 squares across and 5 
squares down, making a grid with 25 


squares, 82 as 8 squares across and 8 squares 
down, making a grid with 64 squares, 


132 squared is drawn as a grid with 169 
squares, and so on. 
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SITA saa UR TATA ет sch Q faa orent Gon eaten! the gedah SITA (0 ferar aa) erm 
Sle san SRE dha TATA sien SIT ok UR AS Ts! 

Now, let's push all the grids we've drawn so far towards each other, and arrange them like in 
the picture. Done? Now draw a smooth curved line from one corner of the smallest grid to its 
opposite end, as shown in the figure. 
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зта U а т gemah gre Todd eius, dus fis... «35 = UR ers sms! ams сеет fase фое aa чаят aR maa: ят sine at 
чч 49 9 ті эт пі dha art dau з? 4-Aa Vest fhar cases па dal aa erred З, mas! 

Now take the same curved line through each of the other grids, from smallest to biggest, from corner to opposite corner, ending with the 13 
squared grid. What we get is a lovely spiral pattern. 

What is the link between this spiral pattern created by squared Fibonacci numbers, and nature? Well, the exact same Fibonacci Spiral can be 


found in nature! Where? Let's see, shall we? 
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UAS серет ЯТ pusi eet З, ASA черет AR fs, 22*22 isa йет эё &[@ ай a + 
HUSH Hal AMT Add eife? $ фо tae Aa ANA эё? 


Here's the Fibonacci Spiral with one more grid - 21 2 - added to our original figure. 
See how the spiral continues? Does the spiral look familiar? 
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заза ea зі! $ ат pusi aya «ча tka ach st (эт4 сат uus & GA 
push aed aa eh AGA Mala ФҸ FAAS {0 Я чая! Of course it does! You can see the 
Fibonacci spiral in seashells (although you might have to twist your head around a bit to see the 
exact spiral pattern of the previous page)... 
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.. STER TA 


.. Snail shells 


„Ча ak A эгет det (a Ө оге $ Gola uer, $ Qg-298 te Яе = етта aaa} 
pusi A TATA TAATER TET fears TATA vet TER! .. even eggs (see how this spiral 


goes the other way (anti-clockwise) as compared to the clockwise spiral on page 14?)! 


Чч Seagal HU Gal gives. чата a {5 sinner det fHatarh Housel Aaa aaa 
arfe$ | эпте! 


Even larger structures like hurricanes and even some galaxies seem to follow the Fibonacci 
Spiral pattern. Fascinating, isn't it? 


memre.. 

№аічтеЙ aienen {аҹот% are ает GATS За Я fenes «ел Rear si TATA arau 22 TATA Art Bisa дета Wah EUR 
ae fe ,sg-aifeeh TARTAH ён; TAF Chel SIA {Ҹат эп HAT 59111 Чет AT FIR ALAA HAA Sl Ueber sg 3ieh-s|ererrep 157 
Фа! «ае Фа che эп AY «agen RATT aT acta з, З аҹ MY HS get Selle 9 эпЇ@севтев HU Tel ale TT 2303 $ Я falas 
fhatare (2200-2240 $.) Я ее па tefa TA "fers SATYA At "WAT Geen Я sils sich jaar {ачаа TATANG maar 
YAWAR Aca UAT AA AS 115 SATE AT sig TATA AAT а Чё catch afro athena Ye HAM SAH Ysa Sells st SIS qT «Тер 

Sich-TOTAT AIT chet SITS feared ЗП TUR By ёар sih- jaa fera EAH GAH et Slee эп fehueh cf ARGH Gens эя 
feared сате, TAYU oras + "чт aien-sjesrerr' (rata dada) arse Rg ҸӘ | 
A BRIEF HISTORY 

To end this exciting tale of Fibonacci Numbers, let's touch briefly upon the history of the Fibonacci Number Sequence. 
In the 11th century (almost 1000 years ago), a Jain scholar and monk called Hemachandra, who lived in present-day Gujarat, discovered an interesting 
mathematical pattern while studying poetry and music. He was looking at the number of different ways in which you could combine ‘long’ and ‘short’ 
sounds in music to create different rhythmic patterns. 
Around 100 years later, an Italian mathematician called Leonardo Fibonacci (c.1170 - c.1250) - wrote about the very same mathematical pattern in his 
book Liber Abaci, or 'Book of Calculation’ in 1202. Fibonacci travelled extensively along the Mediterranean coast, meeting merchants from the East 
and finding out about how they did mathematics. 
It is possible that Fibonacci came across Hemachandra's sequence during his travels, but since he was the first one to introduce it to Europe, these 
numbers became known to the world as the Fibonacci Sequence. 

| Translation Last saved at 02:26 PM 


Previous 


21/23 


Hal Qus ear fear! пая fhatarh sich jaah KATA At Bich зат AT #9 SAAT IArg 
Yea afd- SAT aR атат TATA ЗБ UTR RATT Het AA 

Hal $ TU afha Hee A Wepfau Gas qa aras Ят sin ATI Зете еа aif saa 
ak аз «і 9 то SARA cs чаа SY Я па эп hala зі Qa са Her RT 
1 US FÛT sel Qu Us HS YATIM TS AAT | 

A word of caution: Although there are many examples in nature that seem to follow the Fibonacci 
pattern, there are also many examples in nature that do not - like four leaved clovers, or flowers with 4 
petals. 

What's intriguing, though, is how often these Fibonacci Numbers do appear in nature. So far, scientists 
haven't figured out WHY nature seems to love Fibonacci numbers so much. 


Maybe YOU can find the answer when you grow up! 
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me-a Sok SEI ufed AAS TOA SAAS Оет si-a TAA | 
e e «RI = «Та WUR geeth naa aad feraq Зїаһ-9} 91 

Aga ГТ зіе- јә ачал MTS чт тан ача чре ЭА eve PRAY ба AB 
JA AR sei! Almost a thousand years ago, an Indian scholar called 


The Fas cinating Fib on accis Hemachandra discovered a fascinating number sequence. A century later, the 


same sequence caught the attention of Italian mathematician Fibonacci, who 


e Ir e wrote about it. The Fibonacci sequence was repeated many, many times in 
( M à ith | | I-E n О | | sh) nature - in flowers etc. Find out more! 


This is a Level 4 book for children who can read fluently and with confidence. 
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